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Abstract of JP2005306862 

PROBLEM TO BE SOLVED: To provide a new material used for preparing a light-emitting element. 
SOUmm The triazine derivative is expressed by general formula (1)-lri -JJ-J*™^ 
R<SP>1 </SP>to R<SP>12</SP>are each independent or R<SP>1 </SP>and R<|P>2</&P>. 
2 |p^/|p>and R<SP>4</SP> R<SP>5</SP>and R<SP>6</SP>, R<SP>7</SP>and 
55S^£SSSSS«i R<SP>10</SP>, R<SP>1K/SP>and R<SP>12</SP>form a ring 
Souah ^bonding When R<SP>1</SP>to R<SP>12</SP>are independent, they express each H, an 
Si an alkox! a ^alogeno, an acyl, an alkoxycarbonyl, an aryl or a heterocyclic group. The 
^^S&p lillSBribly 5-membered or 6-membered single ring or a polycycl.c ring including 
the both and preferably contain either one of N, O or S. 
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- X - ;U ) ^ > if > , N , N'-^/fJKtJ'J^ (M : DMQ d) > >"7'J>6 
, J V U > 5 4 5 T , (8-t/y;5M 7 Jl/ ^ A ( 0S ft : A 1 q , ) , 9 

, 9' -t'7/h'JJk 9, 1 0-y7i"Jl/7>h7t> (II: DPA) ^9, 10 
-K7 (2-t7fJH 7 > h ^ il > (II: DNA) 

[ 0 0 6 1 ] 10 

* , 58 ft ft R # 4 0 0 nm-5 0 0 nm^f^t:%)tSS^tt^^7tftItlT}j: 

* 09 X. tf , 9, 1 0 - y7x-ik7> h7t>, 9, 10 - >* - 2 - t 7 f *7 > h 5t 
> , 1, 5 - ( v 7 x X ;U 7 S J ) :f 7 * U > , <'Jl/>, >7iJ>30, 1, 1, 

4 , 4-xh^7xx;i/^^vX>, X ^ U 7 U - U > M . X U ;u 7 ^ > ■ « ifi m \1 
z> ft & o 

[ 0 0 6 2 ] 
(SJSCO^^ 3 ) 

i«l:^^TH 9 *S^TR«t5. 
[ 0 0 6 3 ]. 20 

0 9 £ 43 T , SlO«i50 1 iS20*i 5 0 2 tOHl:li, 58ftftR£^tfJf5 
03*8lt5ftT^5. ^3t«ll^ttrl 5 0 3*4,.£Jl*ifiTSD, IE ?L S A B 5 1 1 

• IE ?L Ifi 21 ■ 5 1 2, 58 ft ! 5 1 3, lii5 1 4, l?iil5 1 5 > 1^^X15 1 
6 £ £'tf . fit, |10|i5O lCifi*«S2(D{S5 O2 0tft±!iy <H« i 

5 « E * Bl'lD L fc t * « « *« « *l , 98 ft 1 5 1 3 fc&^xn? tjERifint&GLT ® 
Ei^J^-Sti;, BiBStifc583ttftR3»«aie««K:K*t*K:383e"r*. 

[ 0 0 6 4 ] 

::t\ *ftH5i3tcf4,-afi = a^ttffi3&^©»3t*aT*^t©T#§*3tftH 

d^jnt^. ^(7)J:5&fB*ftltfc^^T»^HJtl4 3a:^39«, fcf X ( 2 - p - h U )V 
tfijyt h-N, C 1 ) 7ir^;U7irK^-h-TU> ? 'i7A (I I I) ( H& ft : I r (tpy 30 
) , (acac) ) , tf X (2 - (2' -^>7fX-iH K'J.yt-M 7"tr^;i/7ir 
ht-M'Jyn (I I I ) (IBSft : Ir(btp): (acac)) % tf X { 2 - ( 4 , 6 - v 7 ;P 
:t a 7 x x ;i> ) tT U z? jr - h - N , CM t! 3 !J t - h < U y •) A (I I I) ( Ift ft : F I 
rpic) , tfX (2-7xx;i/tfUv±-h-N, C 1 ) 7t f ;i/7t h t - h^f U A 
(III) ( IBS ft : I r (ppy) , (acac) ) £ JS fc * tt fls ft ft # E ffi LfclilHt 

<5#«&JK»#rt<i?*L^. 5 1 3 Ctt^3t»I©ffi, 5B«ftRJ:0t>**^x* 

;^-*t y/'Sf tSftRtftStlT^SCt^tf $L^. fit, 58 ft <fe It , 58 ft 
ftK±9fc*#i/>x*^*-**:y:7£#1-*^ 

^ fc T * * . 8)tftK«tD fe*f ^i*-;^-=f ty^*ft5«Jtl:^^T»Cfi)l 40 
tt & < , 4 , 4 ' - tf X (N-AJ^V/'Jjn f 7 x X ;!/ ( IS ft : C B P ) , 1 , 4 - v 

(FU7xX;i/vU;i/) ^ > i? > , /1 7 * a 7 D < > (Hi : B C P ) , A 1 q J( BA 
1 q, 4 , 4' - tf X [N - (l-t7f JH -N~7xXJl/7^/] fc* 7 x X j|/ ( B& ft 
: NPB) (f6fl^4:t#1!#5. 

[ 0 0 6 5 ] 

li (D||5 o i t*2oii5 o 2 ti:^^T»i:ift Ii<oii5 o 1 

iS2®il 5 0 2 © fll ft rt» — , * fc (4 H £ »4 , pJ£ft£S>aT#5£5lC^l£$ftT^ 
5H ti^lf t L^i RlOtfl5 0 1 iH2©ti 5 0 2 ©Wft*-, $ It 

»4 w * a , <>v^A®Kftft, a*t*tf-f>5;^A*ftft, o?niBifc*» 
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7 ;p=--7 A, ft. S. gib?* >. * 

[ 0 0 6 6 ] 

* fc . iE?LfiSi5 1 2tt, S2Cii 5 0 2 *i»5ilASnfciEJl*«3tl 5 1 3B 
^^ftStSli^ttS. :OJ:5l:. iE?LWiil5 12*^tt. UO«50.1i 
jSg * S 5 1 3t»i8tlt!:tCJ:^T. % H 5 1 3 tti*Jt««I 1 ©ti B 0 
1 l;$Snt^54il:eBLTl)tLTL$Ui:^ffi<^*^ IE ?L «i iUJI 5 

1 2 tt , IE7L^iSitt. £JL»»tt©** J ***J8l'»T»rtT*;ii:* , fl t *l'<' I»C1 
x 1 0-'cm ! /V s tt±©jEft8ft***1"*«**jB^»rtTS;:fc*«#*L<'>. 

SiE7L©^Sig©H:0<i ( = I?L^lS/i?^i«) «H 0 0 i0^twlltv>5 
IE ?L $« i£! 5 1 2«fiEt5©l:ffll>5^iA ! t^5«IOS*«tlTB, NPB. 
4 . 4 ' -t*X [N - (3-^^^7i=*) -N-7xr.;P75/] k 7 x = )V ( BS ft 
•TPD) . 4, 4' , 4' ' - h'JX ( N , N-?7i=*7Sy) h 'J 7 x ^ * 7 S 

> ( » * : T D A T A ) . 4, 4' . 4 ' ' - h 'J X [ N — (3-^^i-» " N 
. 7l - )1(7 ;y] hU7x-;|/75> («:MTDATA) , 4, 4' -fc'X (N- 

[4 - (N, N-?-m-hU*7S;) 7 x - )V ] - N- 7x^^75/} k 7 x r. * 

( B§ ft : D N T P D ) . 1, 3, 5-hUX [ N , N-->* (m-MJJM 757] «> if 

> ( M :m-MTDAB) . 4, 4' , 4' ' - FUX (N-**/t'/U*) MJ_7 x 20 

- )V 7 5 > («: TCTA) , 7 ? n -> 7 ^ > ( BS ft : H, P c ) , Sl7*n->7_> 

( I0& ft : C u P c ) . /X * 5? * 7 * □ -> 7 = > ( «fe ft : V O P c ) * *» * tf 6 ft * . £ fc 
IE ?l ft >£ 1 5 1 2 tt . Hit*'«t*«*5**i*-KJ:a**fc*f»* l ' fc * 1 

[ 0 0 6 7 ] 

* . |f|li5 1 5tt. ll(Dtl5C m*»SftASnfc]E3L***15 1 3 <D 

* 1 5 1 3tCBItitCil:J:?T. M15 1 3ir*5ttS^7t^20S®5 0 2 1: 

fiattOl^**«i^t*)«t«:t4»*f*K. * »= 1 >< 1 0 " ' c m * / V s tt ± 30 

ft £ tt . iE?LJ:0t>«?O»»** t K<' IE?l»ftll)gC*t"3"3S^ ro & s,s<7?ttro<i ( 
= f f glg/E?L&lffi) *< 1 0 0tDt*«V>ft«^>5. m?«M15 1 5 £ Jfc 6£ 
TSWCffi^SCt^T^S^HaJlrft^tLTtt. Al Q i < H U X ( 4 - > ? - 8 

- * / <J 7 7 M 7 * S - 7 A (»»: Alma,) - k* X (1 0-kFa*H>'/ I 
h] _ + y ij ^ M ^UU7A ( K ft : B e B a i ) , B A 1 q . k X [2 - ( 2 - k H 
D + ->7x^;U) ^>';**f'/7 M & & ( B& ft : Zn (BOX),) . k X [2 - ( 
2 _ t H o * -> 7 x = JV ) 'O'/fT'/n] S ft (IBS ft: Zn ( B T Z ) , ) ^ £ S 

6 0 ffc . 2 - ( 4 - k 7 x - 'J * ) - 5- (4-tert-7^;i/7x^;P) -1. 3 

4 _ t * hj. 7 y - ;|, ( B& ft : P B D ) . 1, 3-k*X [5 - (p-tert-7*?* 40 

7 x ^ ) -1, 3, 4-^f'/7 l /-*-2MJH ^>if> ( IS ft : O X D - 7 ) 
3 - (4-tert-7"fA7i-JH - 4- 7x^-5 - ( 4 - k 7 x ^ 'J ^ ) - 

1 2, 4 - h 'J 7 7 - & (B^ft: T A Z ) . 3 - (4-te r t - 7* * )V 7 x - )V ) - 
4 - (4-lfjP7i:JH - 5 - ( 4 - f 7 x ^ 'J >V ) - 1 , 2 , 4 - h <J 7 7 - )V ( 
B§ft:p-EtTAZ) . A 7 7 x * > b O 'J > ( B& ft : B P h e n ) . BCP. 4, 4 

- k X (5-^^;i,^>X5i-*-t)- , /^-2-i';U) X 5 1 )l> * > ( BS ft : BzOs) <S ** * 
Jf 6 ft * . * fc - €f!115 1 5«. Ei±|zi£-cfc%»* i ?)fi£«l*-tt±ffi*-^ft-& 

[ 0 0 6 8 ] 

* fc . 5 1 Itt. Il<Olg5 0 i*>e.E7LH2*15 1 2^IE?l<£)xA€:*i 50 
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iTSiffiSf IE ?L & A JI 5 1 1 *Rtf 5 : t I: J; o T, Si Olg5 0 

< a * . IE7LSAS5 1 1 tt , IE ?L 3£ ® 5 1 2 S»tfiLT^§»H i 0 H t >fc#f 

> > * ;i/ # /Jn $ < , 0 1 * « j£ L x ^ 3 * S ct o ■ fe -f * > ft * 7" > v -V ^ ifi 
* # ^ * ft , *fcttiE?LlftSl5 1 2 tHO||5 0 1 CO 1 — 2 nm^^^^L 

T R » it t * tc x * ;i/ * - A > K ifi m ifi § J: -5 fc ft K ft m ^ T » /£ t5:t*)fJL^. 

IE3iaAI5 1 1 £f StS©l:»^5:t(0Tt-6«llO*#«tLT, 7 ^ D y 7 - 

> : H t P c) ««7jD->7-> (CuPC) §07^ U y7 - >|(D(tS«, 

" * ^ tt # 1) (X?U>v^*v^^7x>) / # ij ( X =f* U > X > B! ) * » }£ . ( P E 

dot/pss) ¥©iS»?^^*jf e.ni>. OSO, iiLftAis 1 1 \Z & » %> < * > 10 

ft ^ f > y t ^ ^ E JL ft 1 1 5 l 2 H & W 5 * > ft afl r- > v * )V i 0 t> ft » ft /J\ $ < 

1 UlfiltK^iTtS. 
[ 0 0 6 9 ] 

* fc , l^ttAi5 1 6tt, IfffiAlS 1 6B, $2^)11 5 0 2 d^lf S2I5 
1 5^if (^)ftA^iSl1*^ii^f t^ltfe^o If SAI5 1 6^^tt^^^{lJ: 
■3 T , H 2 O « ® 5 0 2 iifftli5 1 5 t©B©tf S»*Oi#ll»Stl, %=f*ifi 

aAsn8<as. ifSAis 1 6 a , iffiiis 1 5*isiT^sftiiot)i 

ffift***S<i20ti 5 0 2^^^LT^^>.ftg e kO I fol|f^fn*^/jN^^ftS, 
£fctt«flft2IJ15 1 5 2 (^)1S 5 0 2 ^Oll: 1 - 2 nm(?)il<i:lTtttfc^t 20 

Cx***-^>F3^fl3^*J:53feftJltffl^T»JB8T*Ct««#*l/Vi. If SA1 5 
1 6S«liT5(Dl:ffl^5:tOTS5»I(Dl*MHT, 7 )l * U & JS £ fc 14 7 * 
■J ± ■ £ ■ , 7^*'J4l«)7yft«, 7**«Jil4I«)7-;ft* l 7J^U4i^l 
ft*, 7;U* U ±«£R®Kft*«*>****t* 6 ft* o £ £ , 4£*g$l<2ffi> BPhe 
n > BCP, BCP, p - E t T A Z , TAZ, B z O -s 5 1 5 * »tft 

:n^»Rot^f), tf HS15 1 5 <B l£ £ ffl 
^i«RiDt)tffiWA***U*RSlRt-6utl:«k-3T, If SA15 1 6 '* « 
St^IHTffl^Kt^T'^. O £ 9 , If SA15 1 6l:i»«tf8»»tf 
ifltll5 1 5 l:*lt5 1?8»AJ:0 fe«»Bl:**<&*±5a*J(6*f »Stt 
ttf 5»«0 4 , *5 11RT5:il:J:oT, 1 6 *»lJt5 : t 5 30 

o 

[ 0 0 7 0 ] 

lltl 5 1 4 tt , I 10115 0 1 l)d^aA*nfciE?LtfS3tI5 1 3 S ^ f ft ft T 
12^ 11 5 0 20^^«tnTLS9^i^l»C^^(h, 5?*15 1 3l:ilf>T4C&l 
jEx*;i/*-3^«f|ftai5i50*^»ftL$5;:t*l»<*IEt©, H £ o S ffi £ L 

< tt t> -f ft - # « ffi £ # T litl 5 1 4 tt , *5SPHJ7i?>8ift 

& m ^ t » j$ -r * £ t a* » £ t ^ o *%w<d h u 7 v >m m # a < * > ft * t- > >- * ;u ** 

, llOiiSO 1 tJ £ £ A £ n £ IE ?L f£ ft 1 5 1 3*^SttltTS2©t 
g5 0 2©S^ffinTLi5^tSI»<:itfT*5. ^ CD & , 58)ti 5 1 3 UlS^TI 

7'?>RI#U**^i*A*-*ty^t*t«», 1*15 1 3 \Z & ^ T £ U fc A'& 
X^J^-^if 1115 1 5©^A,g;lt$5utSK<ut^Tt5. tOJfe, AS 

x*;p*-o»»^fiHbfcR3t»*©fllT*B6<c: i *« T £ * . 

[ 0 0 7 1 ] 

ft *5 , *MTtt, I?LaAi 5 1 1 tlfSA15 1 6SS&»**?l:o^TRi 
L fc ** . IE ?L S A /I 5 1 lK»*TEa5B£B£«ttTfc«fc^L, ittttflA!5 1 
6l:»ATtf 56SlSRtttt)«t^. $ , EfLSA15 1 l*Rttfc<T*>3i:i<&« 
150 U^IE?LiIl5 1 2^©3E?L©ttA3&«»*J:<fTton*«fttt, ^fl^EJL 
3A15 1 liRB«iJliJl^, * & . ifSAI5 1 6*Bltft<Tfe820»S5 
0 2 ^bf f Sli 5 1 5A©lf WftA^i$i;<fT to -ft * • £ tt . fef Ifeif ft A 50 
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w * *» b * t* "3 ^ t » * % « © £ jg # # m •&. m m -r n a £ n 

[ 0 0 7 2 ] 

:;t, IE ?L 36 4 



11. JfcHtfaAl5 1 6« 



K # ft ^ 



m. ^ o- / . , - ft „ w „ot*>6ltfnfc'>*< 1 1> - © « » t » :ftSolIt»L 

;: £ T . *?J:D*>IE?L©»ii** 1 *^**tl'^ tt - IE ?L «l i£ ! 5 1 2*»BfcT*<Bfc 

CTt, 2, 3 - k'7 (4-57x^75/7!:*) * y * > ( ft * : T P 
AQn) *©/X-f#-5tt©tt!l*JflH & * • /t-f#-9ttO*«t« 

L J 1 - * C , -^©^v'J7©^»)«t-*fr^€^©*1' , J7©^ijK©Jt©<i* ? l 0 0 
El T . » i L < fit 1 0KTT**»I«^5. * & , «?J:!3t)IE3L©»»*« t *^*« 
R^M-1'#-5tt©*R© + T?t>»fC h 'J 7 x : » 7 5 >S#*C*tr«KSffl^5 21 t 
*t ff * U ^ . h'J 7xr^7S >$t»l:tttft«*fli^'5-tl:J:^t. IE ?L £ <fc 9 ** 

[ 0 0 7 3 ] 

& # / w # - 5 © ^ ff © * s fif ft '> ft < tt)-©if t- ^n^fflftftMLT 

: -f, iE ?Le to^*^©^i)K^iS^«Mi:tT«ttf»iil5 1 5£^^T5©(Cffl^ 

if «4ts*t»itLTfl, 7;u*u^Sfc=fc^7;u*u±^^s©** i 5>««^fc 

« K . * # « C tt U f A (Li) . *J^7A ( C a ) . ( N a ) . * U >7 

a (k) . (Mb) io«:t«^. * fc . r;u*u 

fcB7J^U±14Il!ft». 7 ;P * U * « * ft * , 7J^U±S4lgft»f. £ # 
Ctt'Jf^lftl ( L i . 0 ) . *A->niftft (CaO) . thU94lft» < N 
a , O ) . * 'J «7 A * ft * ( K , O ) . Tn^Alft* (MgO) . 7 y ft U 7 A ( 
L i F ) . 7 V ft "fe v 7 A ( C s F ) , 7»fcHH4 ( C a F, ) « 6 31 tf ft 5 '> 
& < tt-©ftifctf i^fi^itftSi Ltlt>4 : t # T t 5 . 
[ 0 0 7 4 ] 

a ± © j: 3 fir . ae = fi*«ffi*»6©5e3tsars^t©Tfr*5E3tftRs*trf6jti 

KgbT*fg91©hU75>fS«#£^tll£i§:tfi>£<!:T, ^^tlSfCfi^tfc^^^ 
$^£<#SftS5gftSS : f£ft:Si-f5;ri:a<T£S. 

[ 0 0 7 5 ] 

(HI£©^S8 4 ) 

• T tt * C , 7Jf^7h l Jnllt«*6^0IB***** l|clll,:5l>TB 

-f z *< , **Ii:*tfcoi:iS*n4t)Ott&<. 

Kij££1ii>f2ft;8MTi&?Tfc<fc^. 
[ 0 0 7 6 ] 
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1 7ti?Ttjl»C»l4ftTW*. * fc . 3E Jt * ^ 1 2 tt , Hill 8Ct?T, R 
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tt 7 0 U * * -> O * * > ( v 'J 3 > (S i) £ tt « (O) £©*a£Tifl&ffiifi#«l&£ft 

«**tt'>&< i*>***s»*R) • i*«i^i*ifc**»®s 5Tfi *** t 

S « « 6 J« * . I6ctt7)^> (Ar) t^tJaftS*!* 6* 4. ft . 

lls»*t5*»"t>TH;. # tt s £ tt & < . irci^fcWK^owJffl^T 

*> J: ^ . £ £ . cttSK*©*i^SJS*IB*3e>»;:!a*£fc-e-T'fe.fc^. Z. © £ 5 tt . 
ft 1 ■ M IB ft K 1 6 tt , JB*ftSfc«*««©W*€ffl^T»*«nfcfc«)T'bJ:^b. 

[ 0 0 8 4 ] 

iiS ! 8 B , i,?|KiHT, |$f l^ilWCf ltt^®«t 
L ^ . S fc PS g S 1 8 tt . 7JU**5'D**>'. ftfcS*ftftft<*T»ft3 

n * ! ft * « « ■ 1 8 « , **iitw«Bt©^i*n*»-T?»i«snfc'boTf'bJ:^t, * 

fc tt ft * * E ^ T Jfc fi£ £ ft fc fc © T- %> «fc V> . 
[ 0 0 8 5 ] 

fc , 02 (A) . (C) T' tt . Slir«ftil 6©*AH7>y^? 1 1 
?l2©MttKtt£>ftfcftft'?*** t ' 1212 (B) © ^ 5 tt , illlin (16a, 
16 b) © ffi . ft 2 ft E ft ft fflll 9 (19a, 19b) *tRtt&ftfc«ft<Bfc©t?*t>T 



t> J; ^ . 
fit, 
[ 0 0 8 6 ] 

121 
t> «t ^ . 19 



(b) tt * t ?£ ft g i 

1 7 tftSL-T^S. 



tt & T tt , mi© 



1 3tt$2i 



1 9 £ 



1 9 tt . 



re] 



1 6 i ft ft tt , * ft T «fc t» b . ifcBllf 

ft (O) £©ig^T-#*& 



a tt 7 ? U )l -> n * It > ( -> U 3 > ( S i ) t 

m » # ft e£ * n . nft*tt^ft<t%***^»*«) . ft*ftft*rftftftfc««*®B 
Bfa*t*t«»«*6*s. set-. i 9 b » 7 ;i/ =f > (Ar) s^tra^s*** 

6 JS * . ft * . tlSiUtStlCO^Ttt. » C I® * K * < • 

C © <k 5 tt , $2lRKftRl 9 tt . ft«ft*fcttft««©ft**« , '»"£ft»* s * lfc * > 



©f fci^ t, $ ft 

[ 0 0 8 7 ] ' 
x 2 V» T . $& 1 (DM® 1 3 & £Zt% 2 omM 1 4#^rn%>83fctt£WT 

**R-p«riE*ftT^a»*, 02 (a) ©eft*©*ftT?«Sft*J:5tt. iiwii 

1 3«]tS2ffltIl 4ftOft;Ef*fcfttt*ft0tii"*"££**T**' « ft , H 2 © 1 H 1 

4<o**!2^ttstt4«5iti*snTi>5i6, 02 ( b ) ©aft2©*EP-eig£ft 

s ,t 5 tt , S2c*ii 4«o**6***»omti:t* 1 "C*4. z.<d®£, fg 1 © m 

1 3 tt R It ¥ © A V» ft ft "C ft ft S tit ^ * * . SfcttEftftWft^ftft^&ft** (5 
) # * 1 © ft « 1 3 © T * tt ft tt & ft T V» ft C £ # ft * b • ^ft> * 1C|S1 3 
0»#a*ttt*T**«Tf«***lTV»'*lft. 02 (C) ©S!fc#©*EPT"lS2ftft 

<t 5 tt , iiioiii 3fflo**»6»Jt*W0fflfct* J T**. ;:©*§£. ft 2 © in 

1 4ttg»*0*l>t}»Tl«SftTW**>. *fcttE»lltf«20««l 4 © ± £ tt f£ 
[ 0 0 8 8 ] 

* ft . 3E * * ^ 1 2 tt . 3*J»ftibT«ftb, I201H 4 # ft ft £ 

LTmm* * mat? too* s^micih 3at»«£bT«ftb. ft 2 © 

«ii 4*«»itLTit1"ii«T*oTt»iv>. fib, fj#©«€r. 
lttPft^fiF5>^^«D, i* £ © ft £ . h5>^MlBNftU!h 
7>vX^T$>ft. 
[ 0 0 8 9 ] 

& . ±E©«t5ftfS3t«Ktt*t»T. a^gBtttt. Iflfl 2£-tft£KftT*>ft 

56 * * ? 1 2©f?7t!6fii:ill-T-$.-5S^. fEftgntt^fiSSftOfcrotftS. * ft - & 
ft#«*©«3fcft**«ftfc*»a. * ( R ) . ft (G) . it (B) 
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[ 0 0 9 0 ] 

% ft m ? * ? z tc & \z m m \z $ & ft t % ® & <d mm \z •? x & t \z m 3 ( a ) - 
(c) zm^xmrntz * fit, 58jfc*?£B»i"*fc*0B»0«j£tt* « T £ * t* & 
•o e » E a *i s t> © -c « fc if* . 

[ 0 0 9 1 ] 

13 (A) 7* T ± "5 K , ft ft m ¥ 3 0 1 \z tt , SBftS^fcBKTSfca&^lEl ft ffi 
*ftT^-5..SBElHlBtt, * ft n , RSfi^lC«J;^T^3t$f 3 0 1 CD 55 3t • # 56 3t £ 

7>yX^ 3 2 2 i!5i*«1ff Cl^^f ^Tt^f 3 0 1 l:t ^ B 10 

h7>'?7^ 3 2 3 i6*tS. C d T , >^IF7>yX^ 3 2 2(DV-7 ( 

X II K K > ) tty-Xif«331i*KL Ii« h5>?X J 3 2 1 OV-^Stf 

fi*fflh5>v*$'3 2 3 oy-x«y-7l§8 3 3 i if«t5i5i:8«fet«ft 

£S H 3 3 2 £ ft Igc L , X<;y^>^ffl F5>S?X^ 3 2 2 ®y-HiSl <£> 3 3 3 

t&mL , il Ojt«1 3 3 3 fc«?IC8tfftilli« b5>?7* 3 2 3 ©y - htt*2 
0*$8 3 3 4 ^ 8 -ft LT^5. £ fc , Hfflh7/yX^3 2 U^SIf 3 0 1 i [j: 
t^Jl:gilTl^ B & *5 , ^3K^f3O10^^iii:LTlS^§liiiMh7 
> v X 3? 3 2 1 t^ftaitliStg, Mffl h7>vX^ 3 2 1 H P f t * ;H h 7 > 

>3 2 1 t«*»aiTU5t*, Slfflh7>yxn2 1 ^Nf t ^iH F 7 >yX ^ 20 
t t Z> o 
[ 0 0 9 2 ] 

56 ft iii ? 3 0 i^553ttT^t#OE»*i*lct>^TKBJT*. *#a*JBMK*^T« 
1 CD j£ 3E 3 3 3 4»IR*n5t, 1 tf> £ S IS 3 3 3 \Z ? - V ifi ft ft £ ft T ^ £ X -f y 
?>#m V y y ¥7.9 3 2 2 ^t>l:ft-5. *LT, 7 - X fl *t H 3 3 1 K A # S ft it «* 
X-fyf >^Sh9>?XJ 3 2 2 t*l/TliBh5>?X^ 32 1 ©.y - 
H:A*S5:ii:i?tl»«8» 3 3 2 *^8*1? 3 0 i^«8fE*t«ftfE3fr*. 
:t7)^, 5E3t*f 3 0 ^»nstJt©*f Ji:ioTR3t©i«tfft$5. 

[ 0 0 9 3 ] 

84 11, 03 (a) \ZKT&ote®&&^t%¥£ftmwv>mm&<o±wmT$>2>o m 4 30 

CftlfcllH, * ft -6 ft H 3 (A) £HUt><&*£T. $ fc , H 4 T tt , 56 ft ?!t ^ 3 0 
[ 0 0 9 4 ] 

£ fc , *3t*?cfttt-r*B»o«dEtt, uCTai^fet)0HE«$nf , « * a « a 

1^13 (B) , SfcUB3 (C) *tra»<0*jJT*oTtib&^. 
[ 0 0 9 5 ] 

& Id , H 3 (B) T« Sn5@Bl:^UTR98t5. 83 (B) £ S T J: 3 , 56 ft 31 
T80 ltli, «3t* : F*B»-rsfca&oiaB*«»«SftT^S. SRBBU, 
K ± -p T 56 ft m ? 8 0 1 CD 56 ft • #56#£ifc5£"fSttftffl h 5 > v X * 8 2 l £ , ffi SB l& 
»li§©AA*a»t§X<7f >^fflh7>yX? 8 2 2 i:, MEttfcfc^KWfeSr 40 
56 ft 31 ^ 8 0 lft#58J6«MIH-r<5**fflh5>y^^ 8 2 3 £ > 56 ft 31 ^ 8 0 
*ft*«j5l©***tlWW , r*fc«60«a«<«lffl h 5 > v X * 8 2 4 £ £ W T £ , £ £ T 
, X^>yf >^fflH>yX^ 8 2 2 07-7 (XBFH>) BV-X«^«8 3 1 t 
ft $e L , lilh7>yXJ8 2 l©V-;RtffJSh7>yX? 8 2 3 <D 7 - X tt 7 
- X {f ^ H 8 3 1 £M0JT*J:3l;:ffitffcttffittJS»8 3 2 £ ft 8E L , X >f >y ^ > ^ ffi h 
y > v X 9 8 2 2 ©ir-MiSlOilfi8 3 3 ^81, S 1 CD £ < « 8 3 3 £ * 
S fc ffi * jfl h5>?X? 8 2 3 (7) y - hM20JS8 8 3 4 £ ft « U T * . * fc , 
BSffl h7>vX^8 2 l^^lf80 1 tSCiSffliffl h7>y^^ 8 2 4 SS^ 
. I?Jl:8«LT^5. h7>5?X? 8 2 4 ©y-Hi, lfJ 8 3 5 C8i 

LTli«. fc £ * HSI'flffl h7>yX^ 8 2 4 m E - m flit (Vd-Id) 4$ £ i3 50 
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* «ffll-5>-/^82 HiPfv^HH5>^^t5. * fc . 56 ft St ? 8 0 

icnistLT«it5tiiiifflH>-^^2 it*i»iiTi>stt. ■ 

ft ffl h 7 > ■/ X ^ 8 2 lBNf f ^*lh7>i'Xi'tt5. 
[ 0 0 9 6 ] 

10SS8 8 3 3tfljR*n«t. Sl©SSI 8 3 3 l:y-h*'aSf^nT^5Mv 

f>^lH>nJ 8 2 2!(!*>Cft5. HI. y-7t*§8 3lCX*Snfe* 
X^;f>f«H>f^ 8 2 2 SHTBlSF7>^n2iroy- 

M:X ^ 5 . * 6 K. Iifflh7>yxn21i, ili 8 3 5 *^ © i f ^ (t T 

* 8 o i ^ m ft *< k n . 56 * t- s s . zotz, %xm?^xfcnznm<D*z s « . i 

$(|ffll-7>yX^ 8 2 4C«fc-2Ttfe£3. 

[ 0 0 9 7 ] ^ r 

0 5 tt 03 (B) ic*T.fc3&III&S*TSB3fcSS^©H*«©±iiiB-e*S. 05 

iCttbfcgclE«. ^n-?ni3 (B) iWUfc®***. Sfc, 8 0 1©1I9 

[0098] 

& IC . 03 (O Tf3E$n*BBC^^T»«"r*. 5i3ti?4 0 56 ft ^ £ 

f40 i ©%7t • #^7t$ft«T5Ilffl h7>yX;S'4 2 it. it 13 & & fe ^ ® X-h & 
H»t5^"^>^l-5>yX^ 4 2 2 t$tt5. C EL T - X-fy*:'?Hh5> 
3,^ 4 2 2 8-;-^ (X»FH» ttV-Xl*§431i!»lt. fc ft ffl h 7 > V 
xH 2 1 ©V-yUiy-*«**4 3 1 ij&*J-r*J:3KJ|tffc««#i&*4 3 2 t ft 
b . X^-;f >^^>^^2 2®y-Hiiil 4 3 3 tl8lT«. * fc 
L |Eftfflh5>i ; ^^4 2 1<!:fe7t^^4 0 1 I »:(iit?iJ(C*iEtT^^. £ 4» , 56 * * ^ 
4 0 lO^-feil^LtliltStltMffl K7>yX;?4 2 1 i#**Ln>5i* 

<Do^mmtLxmmti>mmtmmmhy>^7.^42 it*t««UT^*t*. ■ ft 

[ 0 0 9 9 ] 

iMf4 o idSfg7 i e-r-&i:t©iBft7jffitc-puTiftBj-r^. t«a»«im:*^Tt 

£ IS 4 3 3 A?l«Sn5t. £ £ SS 4 3 3 CJ"- h nt V> * X -f f > f ffl h 5 

>yXM2 2«>i:«. HI. ';-Xl««43 1CX*4nft*ll«*'. * 
•f7f>^Sh7>v^4 2 2*^U8iIh7>-/XM2 l©y-H:A*^5 
Cti;J:oTlSI«^^4 3 2 A^^7t5lf4 0 1^fI)!i 5 in^7tt5. C © !$ , 56 ft 

[0100] 

ft © J: V» . Afftt«SB«*ffi*-r*Ct*«Tf#<5. * fc . *56W056Jt* : Ftt, & K » 
«)ET5l7fr-5-t* { ^€-5. * © * , *56HJ!©56ft5it ; f££tf56ftgm«. ft ffi » * * 

[0101] 

$ ft £ . 
[0102] 
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TB6-86«^tR«t5.'flL, B6-8i:Slfct>©tt-*J6«T*0, ?g ft g 
<o m j£ t4 C ft \Z (E £ $ ft « t> ■© T (2 ft H . 
[0103] 

JcftOct'SHSfie 5 o o*3«ktf#itSffi65 o 1 t # *, - ;p # 6 5 o 2 c i -p x i D § 

U>MJ--+yh) 6 5 0 3)!»8IStlT^*. 4t, ifi 6 5 0 0 tSjtSS 6 5 0 1 
t \z Vt £ ft fc « £ tt , 8*4£©TSttjllXSttt|l6«flt*l(lJnfcft8t3ioT 

[0104] 

5 $ ft fc 6 5 1 0 K ft SI B8 SB ( V - X flij E ft EI B ) , 6 5 1 1 14 Hi £ SB * 6 5 1 2 tt K 
ft B B SB (y-hflBlbBK) T * * '. H 3R ffl 6 5 1 lfctt*»«0»#**#ttW'&*l 
Tt>*.'Bftl§lBaB6 5 1 0 43 ck 6 5 1 2 14 ^» A * « f T * 5 F P C 6 5 0 3 *h g 1£ 

6 5 0 0 1l:iljSSftftEIB6*LTj||!LT^S. FPC ( 7 U * 2/ :/ )V 7 U > h it 
- * >y h ) 6 5 O 3*6Kfti* 4 * n y jr fi * , X * - h ft * , 'JtyUfSSJ 
lt»4:il:J;^Ty-XllIBBB6 5 1 0 Stfy- HIIBBB 6"5 1 2 £ ft * ^ A 
* £ ft 3 * SfcFPC 6 5 0 3l:ttyU>hEi$$ (PWB) 6 5 1 3 ^KOtflt 5>n 
T^5. I1BBS6 5 1 01:11, y7H/yX?6 5 15, 6 5 16, * ! J 

( 5 v ? ) 6 5 1 7 , 6 5 1 8 #Hl»6ftT.*D, ft [hI g§ SB 6 5 1 2 I: H y 7 y 7 
^6 5 1 9, /\* y 7 7 6 5 2 0 *Ktt 5^1X^6. & £ , £fte>«*0«tlS«A&ftT 

^ T t> i: ^ , 

[0105] 
[0106] 

0 8 (A) *4 , **W*afflUTff«Lfc/--hSlO/^-y^^3>lf]3L-^T*0, 
*# 5 5 2 1, 1* 5 5 2 2, $iS 5 5 2 3, F 5 5 2 4 & f C i o TlS S 

[0107] 

H 8 (B) tt,-*3EWta«LTffBLfc*»«BT*0, *# 5 5 5 2l:liSS» 5 
551<!:, I^tB*S 5 554, g^A*Sf55555, gf^7^7f5556, 5557 
, 7 > x ^ 5 5 5 3*MC«fcoT«/£3ftT^*. *?£BjlcD§g3fc^^£#T5fgft SB S * 

[0108] 

B8 (C) tt , *^BMlffilTffSlfcTl/t:§Mt$0 4 $S« 5 5 3 1, g # 
5 5 3 2, ^K-i- 5 5 3-3ft£l:i?TiaJftt^5. *58HG>§E3fc* : FS#-r* 

[0109] 
[0110] 

64 ± \Z * L & * ^ 88 g§ <D ftfl , *-*kry*f5/a>, *iM4!HWM*K:*»9!<&56Jfc* 
[0111] 

[ * « « 1 ] 

[0112] 
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( ft & m i ) 



[0113] 

* * ft; * h 

x h y k H n 
g , 5 4. 6 
. 5 0 g , 1 

x , «f tti U fc 
i§ * fr fc o 
[0114] 

n^ntz it 

* * tl * 1 . 

s c t ifi m 

[0115 
[it 2 3 ] 



ij ^ A (60% in oil>2.4g,60mmol)O^^THF( 
7 y > ) ■ ffl tt (200mL) K , * * T K * ^ T , F > (10. 0 

mmol) £ *$> o < D io ;L , 3 0»SiT*»bfc» t jft fc v 7 * * (2 
3. 8mmol) ©tt*TH F»* (5 0mL) ^»Tlf:o ^ 2& T 1 2 f$ 
, 6 Rf n Wj* « ^ U fc • ^8E«84«ll:i^-)^ SlOOmL^D 



] 



£ N M R ( * B A * * ffi ) JC±oT»3tbfctil5^ « ifi S (7 1) T 
3, 5-hUX (7>'JF>-NHJU F 'J 7 y > ( * ft : A C T ) T? * 
T * ft: o 




(71) 



, 1 2 

[ 0 1 

$ ft: 

[ 0 1 



[0116] 

nmr ( $ m # « ffi ) x^Mi/x-* 

' H NMR (300MHz, CDC Is) 
6 7 (d, 6H, J = 8. 4Hz) , 8. 3 
9 1 5 C NMR(75.5MHz,CDCl 
7. 1 , 132. 6 > 136. 4, 1 
1 7 ] 

fc&ttfc ft ( 7 X 

. 14 jft tt 3 0 0 TC K ± T * 5 £ t ffi ft 
1 8 ] 

>ft#?>3/^;p«, ^ m ^ # ft g » (if 

5, - 5. 6 e V T? * o ft . * fc > ?i $1 ft §1 

v • pj^Tt ^^Ttsu- (H*»*a». v- 

, tt jfi a (7 1) tSStlSftlOHOMO 
6 e V , HOMO?fii:LUMO?fiCI^ 

[0119] 
( ft j£ 0»J 2 ) 



* T S T o 

67. 37-7. 51 ( m , 1 
5 (dd, 6 H , J = 1 - 8, 
, ) (5121. 8 > 124. 9, 
4 0. 5 , 1 7 9. 7 



2 H ) % 7 . 
7 . 8 H z ) 
12 6. 1 



7 > & gg , ATM-0 1) l:i^TH)llft 



t+ §§ tt 8S > A C - 2 ) £ ffl ^ T 

550) feffl^Tjmetfct^ 

tt , 3. 0 e VT^ofc. :n 
*p <!t tt - 5 . 6 e V , LUMO 
;p dp - dp * 7 \t 3 . 0 e V T 



<b ft m <v 

m £ b ft: 

3 , ft <X 
6 co S jR 

$ § ii ^ 



10 



, U 
2 . 



20 



30 



40 



50 
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2 , 4, 6-hUX (lO-7x-^-vtFD7x^v>-5->f;i/) -1, 3, 5 

[0120] 

* * * B « T 7x^v>(10. 1 g , 56. Ommo 1) OfiihJH>SI (1 
80mL) fl , 7i-AiJf DA (2. 0 M5?^f JH-f iHI, 53. Ommol) 
fctitlTLft, 1 2BBSflTftS8, SftyT^il' (2. 40 g, 13. 2 m m o 
I) ^SiTHFgi (5 0mL) S S T I fc e EttS4«^6RHlllMtXttL£ft> E 

fir o & . H6nfci#l:i-fJHS)3 0 0 m L £ in , x-^^^FftfiB^ftifi^i^Tff io 

fc . i(Dl**?DD*;i/A/x?;-;n:i5Bies (2m) \z «k ^ t m H L , » & 

tf) ft: £ ^ £ f# («^4 5%)o 
[0121] 

fl^nfcft^Sl^NMR ( & SB » # « i£ ) K£oT$!i^Lfci:;r3, #t iS j£ (7 2) T 
^ £ fl 3 $3 « (2, 4, 6 - h U 7s ( 1 O - 7 x - JI/ - ^ h F n 7 x ^ v > - 5 - 4 )V) 
- 1 , 3 , 5-h'J7?>) T«5:t#*B"e«t. 
[0122] 

[ ft: 2 4 3 




20 



(72) 



30 



[0123] 

nmr (mm%&m&) x *<>7 h ji ? - ? % pat \z * -T . 

1 H NMR (300MHz, CDC I,) 5 6. 25 (dd, 6 H > J = 1 . 5 , 8. 
4 H z ) , 6. 77-6. 86 (m, 1 2 H ) , 7. 36-7. 58 (m > 21H) 

[ m m m 2 ] 

[0124] 

£f&mi K:Etbfe«Si:ioTftai/fcACTS«^Tfflllft}!)t*f 40 

T Bl 1 0- £ ffl U T R W T 3 . 
[0125] 

1820111:, ;/r^S^^TOyng|ftft«IL, glOt|2 0 2 
* m &L L tz o 
[0126] 

& K , il(DlS 2 0 2 1 C, * » * ffl ^ T , DNTPD*6li5ilCl 2 0 3 6 
f S I fc B SlOi 2 0 3 B50nmOSSi&Si5l:lft. 
[0127] 

* , S 1 O 1 2 0 3 ± l: , «*S*ffl^T, NPB*6rit*«20l 2 0 4 *»*t 
fc, S2(O| 2 0 4ttl 0nrnOSSti5i5l:l,ft, 50 
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[0128] 

#tc. 120 1 2 0 4 11:, #**j£*ffl^T. CBPtTEiiS (7 3) T 3c £ ft 
Sir (tpy)i(acac) i & 3 Of 2 0 5 $f « U:. $3© 1 2 0 5tt 

30nniO|SiftU5i:l/t. * fc , *3©I 2 0 5 Ci^T I r ( t p y ) , (a 
c a c) OCBPI^tStiHt (= I r (tpy),(acac)/CBP)teO. 0 
StftSiiCl/ft. :Oi}tLTl3«)|2fl 5tl*t5:i:t:J:?TI r ( t p 
y) , (acac) It C B P *> 6* SlCdft bt St ftfc J: 5 4*1 t » & * • * 

m%mt\t, -orofflSSrtCRWSftfcttftro^JtW^e-t-ft-eftJR^Sftft**. « 

[0129] 
[ ft 2 5 ] 




(73) 



[0130] 

& IC, S3C1 2 0 5 il:, 3R if ft * ffl V» T . ACT*6***4Ol 2 0 6 tillJI/ 
fco S4O|2 0 6ttl0nmC|Jt&5<);5tlfc. 
[0131] 

* C . 14(01 2 0 6 11:, j£ S ft £ ffl l-> T . Al di*6**I5»l 2 0 7 t»* 
Lfc. S5»1 2 0 7 « 2 OnmOf^taiii^Ctfc. 

[0132] 

& ft , I 5 © I 2 0 7 ± I: . & * ft * ffi ^ T , 7 7 fb * ^ y ^ A * ^ ^ ^ i 6 © I 2 0 
8 £ J£ fi£ L fc |6©1 2 0 8 B1 nm»f 
[01 33] 

* C , |6©1 2 0 8 1l:, * * ft £ JB ^ T . 7AS = n»5«Sl2fflll209 

^ I S L fc . 
[01 34] 

K±OJ:5lCbrfr«Lfc!l*»^lC»b. SlOti 2 0 2 Ctfi4'S2Cli2 0 
9O?«fi«tOt)«<^-&«k5(C«ESEPi0TSi:. S1CII 2 0 2 «i» 6 S AS ft/il 
fLiS2©II 2 0 9 i*e.aASnfctftA5S$S&LTigX^;^-Stt;. H3 
©12 0 SCSitlT^J I r ( t p y ) : (acac) ® g £ ft -5 . L- T , IS & £ 
ft ft i r ( t p y ) , (acac) t tCJiXt*. 

[0135] 

:Oi5ft»**fK«*>T. glOl 2 0 2tt, SlOiI 2 0 3 1f2Oi204 
t«F B Tcolfg^igfD-r-S)«ffi^WtS. * fc . $2© 1 2 0 4 «, IlOii 2 0 3 «* 
<E>aA£ftfeiE?l£lit30l2 0 5©»^(*aT-6««*#t*. * fc . S3ffll2 0 5 
tt . **««*»»**n*«T*0, HlHTllti. £ > i4«I 2 0 6tt, 
S2C 11 2 0 9 i*6iAStlfcifSi30l 2 0 5cD75^$!iilfr3lSfi£ : f-r&£ 
ft t: . g3©| 2 0 5 !d> f. i 5 O I 2 0 7©^r^IE7L* < 5lttSW*^i*K<**^**"^ 
* . * & . S5C 1 2 0 7 B, 12Oli 2 0 9 l*6ftASilfcl?tl3Ol2 0 5 
©5^<*ai-*«l6**r*. * fc . S6©i 2 0 8tt, g 2 ©t® 2 0 9 if 5 Ol 2 
0 7 t©M©SSS*a=foT**8ffiS:Wt5>. 
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[0137] 

0 1 1 tt , 1 mAOf «tf»n§ct 5 UtESHJlOLT^JtStfcRflcSSftfcS^X 
^ i7 h M: ^ l/i T S I fc i T'^ 5 o 01 1 >c 45 ^ T , iS ft (nm) , lifiSg ( 

ffi « # & ) Htc £ fc * **JK0S<DJ83fc*?S»l 0 6 8 c d/m ! <Dttfit^¥T?gft 
£i£T, fi»6«l:^^Ti^fct:?, C I EfiKftStt (x, y) = (0. 2 9 3, 0 
. 6 5 6) T & 9 , »fi*©583fcT*ofc. 
[0138] 

11 2«iE-IS(lttl:^^T»^fciSTS5. Bl 2lr6^T««tttE (V) 
, ffi$t\temm (c d / m 1 ) S: S t* . HI 3tt«E-«i!E»ttlw^^Til^fclHf*T»* io 

0 01 3 £ * fc> T Hi tt « £E (V) , It M * ffi ft ( m A ) £STo ft S , SJ £ L fc 58 # 
*^CDfgftBt0ffiLSte2 x 2mm ! <2SlfT&£o 

[0139] 

* ^ IS « <& ffi ft * K * fgft%g<hLT«lfgT£I r (tpy): (acac) £^ 
$g 3 CD ! 2 0 5 {:gt^J:^:*^BJ(OhU7y>ii*^t^l4^)i2 0 6 ^ IK 
etlTl^S, I 3 C I 2 0 5{c45^TE?Li:a : ?i^B^^^a)$^<fTbfl5i*^ 
, 13^) 1 2 0 5 *^S5©I 2 0 7^0^^©iEx^J^^-®|a^tl;S^^ * <D & 
, Ir (tpy), (acac) K:a*Ufc58ft£&¥fi<#*;i<i:**T#£o C <D £ 5 

t 1fi T # • 
[ 0 ® £) fS * ft K W ] 
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[0 1] *58W058**?0-««ICP^TRWT*BI. 
[02] *5SgBO»5t«BO-JB«^O^TR^-rSH. 

[0 3] *»W©«3tt*?*K»T5fc«>coiHl8SO--JS«fc TiSltSI. 
[04] **§B©«*S«^*Sft*H*«B0>±ffiH. 
[05] *»W0563eS«^*Sn*H*fflO±fflH. 

[06] m±&(D*%w<Dmxmwom 0 

[0 7 ] #S£BJ<D?lftgfi<D ± ® « 5t 0 o 30 
[08] *58«*afflUfc« : F««^O^TR9B'r*H. 

[09] *«w©583e**o-««icp^Tiawr*H. 

[0 10] *§BWO»Jt* : f : 0-**«fct3^TRW"r*H. 
[01 l] *JIS«2Tff«Ufc383t* : f<o«Jtx^d7h;i/S«-rH. 
[012] ii«2TffSLfci*if^fE-»S»ttl:o^Tit0o 
[0 13] *»«2Tfl?«bfc*Jt* : F<7)«E- < t«WttC^^TS-riB. 
[ * CD R Bj| ] 
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